SUMMARY
Incidence of chronic pain after caesarean section with spinal anaesthesia in the Asian population is unknown. Chronic pain after caesarean section may cause significant functional disability and affect bonding of the mother and baby. Thoracotomy, mastectomy and limb amputation surgery are commonly associated with significant chronic pain problems [1] [2] [3] [4] [5] . Spinal anaesthesia is a common mode of anaesthesia for elective caesarean section 6 and it has been suggested that regional anaesthesia may be associated with a lower incidence of chronic pain than general anaesthesia 7 . Genetic, cultural and perioperative factors affect the perception of pain 8 . Women tend to have a higher prevalence of persistent chronic pain [9] [10] [11] . Identification of the risk factors for chronic post surgical pain is important because treatment can be targeted to those at risk to prevent such pain. The aim of this study was to investigate prospectively the incidence of chronic pain after caesarean section. We followed 1066 patients who had undergone caesarean section under a standard spinal anaesthetic technique.
METHODS
After ethics approval and informed consent, we included all ASA I and II patients who underwent elective caesarean section under spinal anaesthesia at KK Women's and Children's Hospital between 1 May 2006 and 30 April 2007. This study was an extension of a clinical trial investigating opioid receptor genetic polymorphism 12 . The exclusion criteria were contraindications to spinal anaesthesia, weight >100 kg, height <150 cm, pre-eclampsia, history of antepartum haemorrhage and allergy to study medications.
All patients were premedicated orally with sodium citrate and received standard monitoring. The block was performed in the midline at the L3-4 or L4-5 interspace with the patient either in the sitting or lateral position. The 27 gauge Whitacre spinal needle (BD Medical, USA) was introduced through a 20 G introducer and 10 mg (2.0 ml) of 0.5% hyperbaric bupivacaine plus 100 µg morphine was injected. Thereafter the parturient was placed in the supine left wedged position and ice was used to assess the loss of sensation to cold, to determine the maximum sensory block. Surgery proceeded when loss of sensation to cold at T4 was obtained.
Demographic data included patient age, gestational age, height, weight and number of previous caesarean sections. A specialist obstetrician or senior obstetric resident performed the caesarean section via a Pfannenstiel incision. The incision was extended through skin, subcutaneous fat and rectus sheath. The muscle layers were separated in the midline and the peritoneum divided. The transversely divided fascia and the skin were closed with absorbable sutures. Both peritoneal layers were left unsutured. If conversion to general anaesthesia was required, the subject was to be withdrawn from the study. The duration of surgery and whether the subject was a private patient were recorded. After surgery, postoperative pain relief was provided using intravenous morphine patient-controlled analgesia via a Rythmic Pump (Micrel, USA) (bolus 1 mg, lockout five minutes, no basal infusion, hourly maximum dose 10 mg). The subjects were monitored fourhourly for 24 hours for pain using a 0 to 10 scale (numerical rating score: 0=no pain, 10=worst pain imaginable), morphine consumption, nausea, vomiting and respiratory depression.
The primary study outcome was the incidence of chronic pain, defined as abdominal wound scar pain persisting for more than three months after operation 7 . This study involved a postpartum phone survey of the subjects. We sent a patient information sheet to all subjects with a refusal reply form if the subjects did not want to continue in the study. Phone numbers were provided by the subjects or were available in hospital databases. The study questions were those used by Nikoljsen et al 7 because they were simple and could be used for comparison. Subjects were asked about the duration of postoperative abdominal scar pain and whether this was still present, and to grade the frequency and intensity of the pain and its impact on daily activities. The survey also included questions about previous abdominal operations, the caesarean section and pain elsewhere.
Groups of subjects with chronic pain or no chronic pain were compared. Univariate analyses were performed using the t-test for continuous variables and the chi-square test for frequencies. Multivariate logistic regression, based on variables obtained from the perioperative period and the phone survey, was used to evaluate their association with chronic pain after caesarean section. Only factors found during univariate analysis to be associated with chronic pain at a significance level of P <0.20 were included in the multivariate analysis. P values <0.05 were considered significant and odds ratios with 95% confidence intervals are presented.
RESULTS
A total of 1066 subjects completed the perioperative period of this study and patient information sheets were sent. A response rate of 80.4% (857) was obtained for the phone survey. The nonrespondents included 50 (4.7%) who refused via return notification, 29 (2.7%) who refused at the time of the phonecall survey and 130 (12.2%) who were not contactable or for whom the telephone number was incorrect. The demographic data and details of the surgery and anaesthesia are shown in Table 1 .
The survey was conducted between 1 March and 30 June 2008, with the median follow-up time between operation and phone survey 14.5 months (range 12 to 20 months). There was no difference in the duration until follow-up between subjects with chronic pain or no chronic pain. The duration of postoperative abdominal wound pain is shown in Table 2 . The number experiencing pain for more than three months (but not present at survey) was 28 (3.2%) and persistent pain present at the time of survey was 51 (6.0%), giving a chronic pain rate of 9.2%.
Of the 51 subjects with persistent pain, the timing and severity are shown in Table 2 . Carrying heavy bags or the baby aggravated the pain in 88% but only 29% took analgesics such as paracetamol or nonsteroidal anti-inflammatory drugs and 5.9% had sought medical treatment.
There was no difference between subjects with chronic pain (n=79) and those without (n=778) for 
DISCUSSION
Based on the definition of pain persisting for at least three months after surgery, we found a 9.2% incidence of chronic pain after elective caesarean section under spinal anaesthesia. The independent risk factors for development of chronic wound pain include higher pain scores recalled in the immediate postoperative period, the presence of pain elsewhere and non-private insurance status.
Our incidence of chronic pain is significantly lower than the 18.6% incidence reported by Nikolajsen et al 7 in a study that included women who had received either general or regional anaesthesia. Effective perioperative block of nociceptive input from the wound by means of regional anaesthesia and the administration of analgesic and antihyperalgesic drugs may prevent central sensitisation and reduce development of chronic pain 13 . The incidence of chronic pain after caesarean section appears less than that after major operations such as thoracotomy, mastectomy and limb amputation. Up to 80% 
Frequency of present chronic pain (n=51)

Constant 5
Daily 5
At an interval of days 12
At an interval of weeks 29
Intensity of pain at rest (n=51)
Not present 24
Mild 25
Moderate 1
Severe 1
Intensity of pain during activity (n=51)
Not present 3
Mild 39
Moderate 8
Severe 1
Pain (n=51)
Rising from a low chair 27
Sitting down more than 30 minutes 10
Standing up more than 30 minutes 20
Walking on stairs 20
Carrying heavy bags or the baby 45
Driving 2
Playing sports 10
Working 10
Disturbing sleep 13
Impacting on mood 18
Requiring medication 15
Requiring contact with a doctor 3 n (%) or n.
of amputees experience phantom pain following amputation and 5 to 10% experience persistent stump pain 1, 2, 14 . About 50% of patients having thoracic surgery 5, 15 or breast surgery 3, 4, 16 suffer from chronic pain, with major nerve damage, that is always present after amputation, associated with neuropathic pain 17 . Up to one-third of patients having Pfannenstiel incisions experience chronic incision site pain, with 7% reporting moderate or severe pain 18 . A 32% incidence of chronic pain after hysterectomy has been described, with hysterectomy under spinal anaesthesia associated with a lower frequency 19 . This chronic wound pain is believed to be associated with entrapment of the lower abdominal wall nerve supply, including the ilioinguinal and iliohypogastric nerves. It is interesting that Pan et al found that there was no difference in persistent pain, at least at eight weeks after delivery, among women who had caesarean section or vaginal delivery 20 . However, the mechanism of perineal pain may be different from that of post-caesarean pain.
We found that those with chronic pain had a higher recall of postoperative pain and reported higher pain scores compared to those without chronic pain, despite the 24-hour postoperative pain scores and morphine consumption not differing significantly between the groups. This suggests over-reporting and recall bias for acute postoperative pain among patients with chronic pain, as was also noted by Tasmuth et al 21 . However, our study did not extend beyond 24 hours and it is possible that subsequent analgesic treatment was not effective.
Recurrent Pfannenstiel surgery has previously been found to be a predictor of chronic pain after Pfannenstiel incision 18 , but our results do not support such as association. In our study the surgical technique was standardised, because non-closure of both visceral and parietal peritoneum at the caesarean section reduces postoperative opioid use and is associated with significantly higher patient satisfaction 22 . Compared with placebo, intrathecal morphine is associated with lower morphine consumption, better pain relief and higher patient satisfaction 23 . The prevalence of pain in a predominantly Asian Hong Kong population was 45.9% 24 . This study found a similar incidence of 44% and one of the most common sites of pain was the back. Chronic wound pain was associated with pain elsewhere, which may be explained by genetic factors because pharmacogenomic variation is thought to affect pain sensitivity and the likelihood of developing chronic pain 25 . The psychological component of pain may also influence early postoperative pain 26 , especially at caesarean section where anxiety and stress are often experienced by the parturient. Hobson et al found that lower preoperative anxiety is associated with greater maternal satisfaction and better recovery after elective caesarean section 27 . Non-private insurance status was an independent risk factor for chronic pain. Jablonska et al found that women in deprived socioeconomic situations have a higher risk of pain and experience more severe or disabling pain 28 . Blyth et al found that chronic pain was associated with markers of social disadvantage such as not having private insurance, disability benefits or being unemployed due to health reasons 29 . Fortunately, the majority of those with persistent pain had only mild pain at rest and on activity, though most experienced discomfort on carrying loads 30 . Very few took medication or sought medical attention.
A limitation of this study is that of possible recall bias due to the survey being conducted approximately 12 months postpartum. However, this methodology allowed us to investigate persistent pain and its characteristics. Pregnancy-related pain and pelvic arthropathy were potential risk factors for chronic pain that were not studied. Our study population involved elective caesarean section and the findings may not apply to an emergency caesarean section population. Loos et al found that emergency caesarean section was a significant risk factor for new persisting pain after Pfannenstiel incision 18 . We controlled the analgesic protocol and prospectively assessed perioperative risk factors, but future research may evaluate the genetic and psychological predisposition to developing chronic pain and attempt to stratify risk.
In summary, chronic Pfannenstiel wound pain after caesarean section under spinal anaesthesia occurs infrequently and is usually mild in nature in the Asian population. Predictors included recollection of higher postoperative pain scores, the presence of pain elsewhere and the patient insurance status.
